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COMPLETE SPECIFICATION 

Aminoacetonitriles, their preparation and Compositions 
containing them 



We, Kyorin Seiyaku Kabushiki Kaisha, 
a Japanese Corporate Body, of No. 6, 4- 
chome, Nihonbasht-Honcho, Chuo-Ku, Tokyo, 
Japan, do hereby declare the invention, for 

5 which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement : — 
The present invention, is concerned with 

10 improvements in or relating to aminoacetoni- 
triles, their preparation and compositions con- 
taining them, and is in particular concerned 
with N-ammo-acyl-aminoacetonitriles of im- 
proved physiological value. 

15 Aminoacetonkrile itself (that is, the com- 
pound of the structural formula NHXH 2 CN) 
not only has valuable medical properties in 
that it prevents liver damage caused by 
materials such as carbon, tetrachloride, bromo- 

20 benzene and thioacetamide, but it is also cap- 
able of enhancing liver .regeneration and pre- 
venting liver cirrhosis. Nevertheless, it has 
harmful pharmacodynamic effects on the ver- 
miculation of intestines, and has strong in- 

25 fluences on both the heart rate and the blood 
pressure, so that it is of little value in clinical 
practice. 

N-Amino-acid derivatives of aminoacetoni- 
trile (that is, compounds of the general for- 
30 mula : 

H-N.R.CO.NH.CH,CN 
wherein H?.N.R.CO is the basic structure of 
amino-acids H>N.R.COOH and R is a sub- 
stituted or unsubstituted hydrocarbon group), 
35 also protect the liver to the same extent as 
aminoacetonitrile itself, and moreover are only 
about one-tenth as virulent pharmacodynamic- 
ally. Thus, they are useful in clinical prac- 
tice, 

40 Even so, some interesting facts have been 
found from studying the N-amino-acyl-amino- 
acetonitriles biochemically. In particular it 
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has been found that the so-called lathylogenic 
sub stance p resent in sweet-pea causes dena- 
turation (liquescence) of acid muco-poly- 
saccharides which are components of the car- 
tilage of young animals, thus causing dena- 
turation of cartilages and, in addition, sup- 
pressing the propagation of fibrinous cells. 
Furthermore, it is known that aminoacetoni- 
trile itself is a substance having an especially 
strong lathyrogenic activity. 

In conducting these investigations it has 
also been found that the correlation between 
the valuable liver protecting activity and the 
hannful pharmacodynamic and lathylogenic 
activities can be altered so that the hannful 
effects are reduced and the valuable proper- 
ties are then available substantially unim- 
paired for use in the medical treatment of 
human disorders and diseases. Specifically 
it has been found that the harmful secondary 
effects of N-amino-acyl-aminoacetonitriles 
may be reduced without substantially altering 
their liver protecting properties by acylation 
of the terminal amino group. 

Accordingly, in one aspect, the p resent _ in- 
vention provides N-(acyl-amino-acyl)-arnino- 
acetonitrilcs of the general formula : 

R'.CO.NH.R.CO.NH.CH,.CN 
wherein NH.R.CO is as defined hereinbefore, 
and R' is a straight or branched alkyl, aryl 
or aralkyl group. 

The amino-acid group NH.R.CO may be 
derived from any convenient amino-acid. 
Thus, by way of example only, it may be 
derived from glycine, a-alanine, /?-aIanine, 
aminobutyric acid, a-ammo-iso-butyric acid, 
valine, leucine, isoleucine, norleucine, methio- 
nine, lysine, tryptophane, (3~, y, S- or e- 
aminocaproic acid, aspartic acid, phenyl- 
alanine, tyrosine, phenyl-glycine, or S-amino- 
valeric acid. 
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Similarly, the group R' may be any of 
those alkyl, aryl or aralkyl groups commonly 
found in pharmacologically active materials. 
It contains preferably not more than 18 car- 
bon atoms, and advantageously from 1 to 9 
carbon atoms. Specifically preferred groups 



are the methyl, ethyl, propyl, i-propyl, butyl, 
pentyl, hexyl and phenyl groups. 

The particular value of the N-(acyl-amino- 
acyl)-aminoacetonitriles of the invention may 
be illustrated by reference to the following 
Table. 



Liver Suppressing 

Protecting effect on 

& antidotal intestinal Lathylogenic 

activities vermiculation activity 



Aminoaceto- 
nitrite 


Strong 


Strong 


Very strong 


Amino-acid- 


Equal to that 


1/10 of that 


Half of that 


aminoaceto- 


of aminoaceto- 


of amino- 


of aminoaceto- 


nitriles 


nitrile 


acetonitrile 


nitrile 



Acyl-amino- 

arid-aminoaceto- 

nitriles 



Equal to that 
of aminoaceto- 
nitrile 



It is to be noted that the prevention of liver 

15 cirrhosis, that is fibrination, is not suppressed 
by reduction of the Jathylogenic activity, and 
thus, in cases where priority is to be given 
to the functioning of the liver, for example, 
in cases where it is desired to prevent liver 

20 disorders caused by inspirated anesthesia, 
blood transfusions and so on, a lower lathylo- 
genic activity is advantageous. Conse- 
quently the compounds of the present inven- 
tion are particularly useful. Nevertheless, 

25 for the prevention of the liver cirrhosis ten- 
dency alone, the amino-acid-aminoacetoni- 
triles may still be of value. 

That the acylated compounds of the pre- 
sent invention are particularly valuable will 

30 now be more fully illustrated by reference to 
the accompanying drawings in which: — 

Figures 1 and 2 are graphs demonstrating 
the pharmacological value of N-(N-acetyl- 
glycyl)-aminoacetonitrile in preventing the 

35 liver damage which can be caused by carbon 
■ tetrachloride. 

When the parenchyma of the liver is dis- 
rupted, for example, upon injection of carbon 
tetrachloride into mice, the enzymes glutamic 

40 oxaroacetic transaminase and glutamic pyru- 



Less than 1/10 
of that of 
aminoaceto- 
nitrile 



Less than 1/4 
of that of 
aminoaceto- 
nitrile 



vie transaminase are released in large amounts 
into the blood serum, as shown by the dotted 
lines in each of the graphs. Moreover, it has 
been established by various experiments that 
the relative absence of the enzymes from the 45 
blood serum is indicative of no disorder in 
the parenchyma of the liver, so that the con- 
centration of the enzymes in the blood serum 
may be taken as a reliable method for the 
disignosls of liver disorder. Thus, when N- 50 
(N"-acetyl-gIycyl)-aminoacetonitriIe is admin- 
istered at the same time as carbon tetrachlor- 
ide to mice, and the concentration of the two 
enzymes in the blood serum is found to 
remain substantially constant, as shown by the 55 
continuous lines in each of the graphs, it is 
clear that the nitrile is preventing liver dam- 
age. 

According to the present invention, in 
another aspect, the N-facyI-amino-acyl>- 60 
amincacetonitriles may be prepared by react- 
ing an N-amino-acyl-aminoacetonitrile with an 
acylating aient so as to form the correspond- 
ing N-acy! -a m ino-deri vat i ve. 

The acylatins agent may be an acid anhyd- 65 
ride or acyl hnlide-, these two reactions taking 
place according to the respective equations: 



(i) H,N.R.CO.m.CH : .CNH-(R'CO:C-^R'.CO.N t H.R.CO.NTI.CH.CN 



(ii) HN.R.CO.NH.CH.CN-r-R'CO. 

70 (wherein R and R' are each as defined herein- 
before, and Ha is a halogen atom) 

When the acylating agent is an acid anhyd- 
ride, the reaction is readily effected without 
. a solvent or in the presence of a solvent, for 
75 example^ in an aqueous medium. The an- 
hydride may be, for example, acetic anhydride, 
propionic anhydride, butyric anhydride, iso- 
butyric anhydride and so on. 



Ha— ^-R'.CO.NH.R.CO.NH.CH.CN 

When the acylating agent is an acyl halide, 
the halogen atom is desirably the bromine or 80 
chlorine atom, whilst it is particularly advan- 
tageous for there to be present in the reaction 
mixture an acid binding agent such as sodium 
bicarbonate, sodium carbonate, potassium car- 
bonate, pyridine or triethylamine. Conveni- 85 
ently, the reaction is effected in an aqueous 
medium or in an organic solvent, for example, 
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benzene, pyridine, ether or alcohol, normally 
at a temperature between 0° and 25 °C The 
hahde may be, for example, acetyl chloride, 
acetyl bromide, propionyL chloride, butyric 

5 chloride, benzoyl chloride and so on. 

The N-amino-acyl-aminoacctonitrile used 
as a starting material in the process of the in- 
vention may itself be conveniently prepared 
by a sequence of reactions comprising (i) re- 
w acting ammoacetonitrile with a phthaloyl- 
amino-acid derivative so as to form N-phtha- 
loyl-amino-acyl-aminoacetonitrile, (ii) which is 
then reacted with hydrazine or a derivative 
thereof so as to form the desired starting 

6 material. The phthaloyi-amino-acid deri- 
vative may be, for example, a halide, whilst 
thehydrazme derivative may be the hydrate. 

The present invention extends, of course, 
->c\ t0 , the ^-(acyl-amino-acylVaminoacetonitriles, 
whenever prepared by a process substantially 
as herein described. 

Moreover, the present invention extends, in 
a further aspect, to pharmaceutical composi- 
tions containing an N-(acyl-amino-acyI)- 
aminacetonitrile and an acceptable pharma- 
ceutical vehicle therefor. 

As used herein the phrase "acceptable 
pharmaceutical vehicle" embraces the wide 
variety of carriers which may be used for the 
presentation of the compounds of the inven- 
tion, and may be regarded as having the 
following particular meanings in relation to 
the usual modes of administration. 
„ a) So far as oral administration is con- 
cerned, the phrase means the injestible co- 
herent solid excipient of a tablet, coated tab- 
let, pill or sub-lingual tablet, the ingestible 
container of a capsule or cachet, the ingest- 
ible and usually flavoured pulverulent solid 
* v carrier of a powder, or the ingestible and 
again usually flavoured liquid medium of a 
syrup or elixir. 

b) So far as administration by injection is 
concerned, the phrase means a sterile inject- 
able liquid solution or suspension medium, 
the composition being desirably presented in 
single-dose ampoules or multi-dose containers. 

c) So far as administration rectally is con- 
cerned, the phrase means a base material of 
low melting-point capable of releasing the 
active ingredient, which base material when 
appropriately shaped forms a suppository. 

It is particularly preferred that the pharma- 
ceutical compositions are in unit dosage form 
55 whereby the. desired rate of administration for 
the compounds of the invention may be 
achieved by a single dose. 

In order that the invention may be more 
fully understood, it will now be described, 
60 though only by way of illustration, with refer- 
ence to the following Examples. 

Example 1: 
N - (N - Acetyl - glycyl) - aminoacetonitrile. 
1 g. of N-glycyl-aminoacetonitrile or its 



acetate is dissolved in 5 cc. of water, and 1 5 65 
cc. of acetic anhydride is added with stirring 
at room temperature. After 15 minutes, 
another 1.5 cc. of acetic anhydride is added 
with stirring and the stirring is continued for 
50 minutes thereafter. Condensation under 70 
reduced pressure is then effected. The resi- 
dual crystals are subjected to recrystallization 
with ethanol, to give 0.8 g. of fine plate 

» S i?L t £ e desired f> roducr 7 melting point 
l j ( —159' G. ytj 

^Analysis : 

Calculated: C: 46.44, N: 5.85, N: 27.08 
Determined: 46.41, 5.67, 27.85 
lhe N-glycyl-aminoacetonitrile used as a 
starting material in this example is produced 80 
by dissolving 5 g. of aminoacetonitrile sulph- 
ate m 100 cc. of water, adding 12 g. of sodium 
bicarbonate, cooling the resulting solution to 
5 C, and adding 50 cc. of a dioxan solution 
containing 10 g. of phthaloyl glycyl chloride 85 
dropwise with stirring over a period of 30 min- 
utes, crystals being precipitated during this 
period. The whole is stirred at 5°C for 2 
hours, and the crystals are collected by filtra- 
tion, washed with water, and dried. White 90 
needle crystals of phthaloyl glycyl-amino- 
acetomtnle are obtained by recrystallization 
from acetomtrile, the melting point of the 
crystals being 245° — 246° C. 
Analysis: Q,H,0 3 N, 95 
Calculated: N: 17.28 
Determined: 17.57 
7 g. of the phthaloyl glycyl-aminoacetoni- 
tnle are added to 50 cc. of an alcoholic solu- 
tion containing 18 g. of 80% hydrazine hyd- 100 
rate^ and the whole is heated for 1.5 hours 
to distil off the alcohol under reduced pres- 
sure. The residue is added to 70 cc. of an 
aqueous solution containing 75 g. of concen- 
trated hydrochloric acid, and the solution is 105 
stirred for 5 minutes and cooled. The un- 
dissolved crystals are filtered off and then the 
solution is condensed at 40° C so that a syrup- 
like residue is obtained. This is dissolved 
m a minimal amount of methanol, and the 110 
solution is left in a refrigerator. 3 g. of 
white crystals of the desired starting material 
are obtained. The melting point of the sub- 
stance is between 179° — 183°C. 
Analysis : C.,H 3l) N 3 a. II* 
Calculated: N, 28.05 
Determined : N, 28.87 

Example 2 : 
N - (N - Acetyl - glycyl) - aminoacetontrile 

1 g. of glycyl-aminoacetonitrile acetate is 120 
dissolved in 5 cc. of water, and 2 g. of sodium 
bicarbonate are added. 1 cc. of an ether 
solution of 0.5 .g. of acetyl chloride are added 
dropwise to the solution at a temperature 
between 0° and 5°C while stirring and with 125 
cooling of the solution with iced water. The 
stirring is continued at a temperature between 
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0° — 5°C for 30 minutes thereafter, and then 
at room temperature for a further hour. The 
reaction solution is filtered and, when the 
filtrate is subjected to condensation under 

5 reduced pressure below 40°C, there are 
obtained crystals which are extracted with hot 
ethanol. The undissolved materials are 
filtered off. When the filtrate is cooled, 
0.6 g. of white plate crystals of the desired 

10 product are obtained. 

The melting point of the product is 157° 
— 159°C. When it is mixed with the pro- 
duct obtained in Example 1, no lowering of 
the melting point is observed. 

15 Example 3 : 

N - (N - Benzoyl - glycyl) - aminoacetonitnie 
1.1 g. of N-glycyl-aminoacetonitrile acetate 
are dissolved in 10 cc. of water 4 1.7 g. of 
sodium bicarbonate are added to tie solution, 

20 and the mixture is cooled to 0° to 5°C by 
ice. 0.9 g. of benzoyl chloride are then 
added, and crystals are precipitated from the 
solution. After four hours the precipitated 
crystals are collected by filtration, washed with 

25 cold water and, when recrystallized with 
ethanol, give 1.2 of white needle crystals 
of the desired product, melting point 186° — 
188°C. 
Analysis: 

30 Calculated: C: 60.82, H: 5.10, N: 19.35 
Determined: 60.46, 4.86, 19.53 

Example 4: 
N - (N - Acetyl - valyl) - aminoacetonitnie 
500 mg. of N-valyl-aminoacetonitrile acet- 

35 ate are dissolved in 5 cc. of water, and the 
solution is treated with 0.75 cc. of acetic 
anhydride added in two portions in a manner 
similar to that used in Example 1. The 
resulting crystals are recrystallized with hot 

40 water, and 420 mg. of white needle crystals 
having a melting point between 187° — 188° 
C are obtained. Infra-red analysis (wave 
number cm* 1 ); 

vN-H: 3380, 3020; vC=0: 1670, 1650 
45 SNH: 1530, 1550 S 3 CH 3 : 1380; a(CH^ 
CH: 1160 

These measurements indicate that the crystals 
are the desired product. 

Example 5: 

50 N (N - Benzoyl - valyl) - aminoacetonitnie 
4.5* g. of the desired product are obtained 
by reacting 0.5 g. of N-valyl-aminoacetoni- 
trile acetate with benzoyl/chloride in a man- 
ner similar to that described in Example 3. 

55 The white needle crystals which are obtained 
are recrystallized from ethanol and have a 
melting point between 225° — 227°C (by 
capillary tube). When the melting point is 
determined by micro-analysis, the crystals 

60 begin to sublimate gradually about 200° C, 
and show a melting point of 234°C. 



Analysis : 

Calculated: C, 64.84; H,6.61; N, 16.21 
Determined: 64.68; 6.41; 16.54 

Example 6: 65 
N - (N - Benzoyl - leucyl) - aminoacetonitnie 
200 mg. (0.00087 mole) of N-leucyl-amino- 
acetonitrile acetate are dissolved in 2 cc. of 
water, 160 mg. (0.002 mole) of sodium bi- 
carbonate are added, and then 1 cc. of an 70 
ether solution of 210 mg. of benzoyl chloride 
is added. Upon vigorous stirring, crystals 
begin to precipitate. 3 cc. of ether is then 
added and, after stirring for 30 minutes, the 
crystals are collected by filtration and re- 75 
crystallized from water-alcohol. The white 
needle crystals of the desired product which 
are obtained have a melting point between 
158— 159°C. 

A'Taiysis : ^0 
Calculated: C, 65.91; H, 7.01; N, 15.37 
Determined: 66.38; 6.91; 15.49 

Example 7: 
N (N - Benzoyl - a - alanyi) - aminoacetoni - 

trile 85 
200 mg. of X-^-aranyl^aminoacetonitrile are 
dissolved in 2 cc. of water, 200 mg. of sodium 
bicarbonate are added thereto, and then 200 
mg of benzoyl chloride dissolved in 3 cc. of 
ether are added. The whole is stirred vigor- 90 
ously at room temperature, and is then left 
overnight. The resulting crystals are col- 
lected by filtration, and recrystallized from 
hot water (containing active carbon), to give 
210 mg. of white needle crystals of the de- 95 
sired product. 
Analysis : 

Calculated: C, 62.32; H, 5.67; N, 18.17 
Determined: 62.24; 5.37; 18.61 

Example 8 : 100 
N - (N - Acetyl - o. - alanyi) - aminoacetoni - 
trile 

100 mg. of N-a-alanyl-aminoacetonitrile 
acetate and 0.15 cc. of acetic anhydride are 
reacted and treated in a manner similar to 105 
that described in Example 1 to give the 
desired product. Recrystallized from iso- 
propyl alcohol, 60 mg. of white needle crys- 
tals of the product, having a melting point 
between 149°— 150°C, are obtained. HO 

Infra-red analysis (cnr^vNH: 3380, 3300, 
vC=Q: 1680, 1640. 
SNH: 1570, 1540 
S-CH- 1380, 1260. 

Thus the crystals are determined to be the 115 
desired product. 

Example 9: 
N - [N - (N - Benzoyl - £ - amino - caproyl) - 
glycyl]-aminoacetonitriIe 
Sodium bicarbonate is added to an aqueous 120 
solution of N-glycyl-aminoacetonitrile acetate, 
and an ether solution of N-benzoyl-£-amino- 
caproic acid is then added, with stirring, at 
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5°C The stirring is continued at the same 
temperature for 3 hours, and then at roZ 

5 £ KSfe d ^ Sa PP ears - ..P* crystals which 
an. obtained are rccrystallized from alcohol 
or hot water, and white needle crystals of dS 

tw e e^^r du i6V h r' ing \ me - king be! 

rvtcn px —160 C, are obtained. 
wtudysis : 
10 Calculated: N: 16.96 
Determined : 17.26 



Example 10; 
cr&rt m £ ll * T i^l^y similar to that des- 

SLT hit ' s - needIe Crystals of N-(N-propionyl- 
gI>Cyl,-ammoacetonitrite, melting point be- 

™ir 59 16 T C ' usin * « the re- 

crystallization solvent. 

(b) White needle crystals of N-(N-n-butyryl- 
#>cylj-aminoacetoniirile fm.p 129°— m % 
recrystallizing from ethanol jj 

L^ hlte - pi3Te CrystaIs of ' N-(N-n<aproyi- 
giycyly-ammoacetonicrilc (m.p. 142°— 143 a O 
25 recrystallizing from ethanol } ' 

SIS?? 16 ?late CryS - al ? ° f N -(N-n-heptanoyI> 
glycyl>amin'oacetonitrile (m.p. 141-L-141 5° 

£?y st:alIi2in S from water-ethanol 
30 ii ^ hlte .P late cr ystals of N-(N-n-capryIyi- 
30 gIycyI)-aminoacetonitrile (m.p 146°-Ll47° 
Q, recrystallizing from ethanol. 
( V ^ lte . needle ^stals of N-(N-acetyl- 
ajanyi y -ammoacetonitrile (m.p 149° 150°Ci 

35 / re ^w7u" izing f 5 0m is °P r °Pyl alcohol. 

(g) White needle crystals of N-(N-ben2oyI- 
arairyl/-axnmoacctonitri-lc (m.o. 168 e O re- 
crystallizing from water. ; 

(h) White needle crystals of N-(N-isobutyryl- 
alanyl ;-ammoacetonitrile (m.p. 165°— 166°(S 

40 recrystallizing from ethanol } ' 
(0 White needle crystals of N - (N - pro- 
Pi^^^W-arainoacctonitrac (>m.p. 184*— 
M ,3 recrys^lKzing from ethanol. 



45 



(J) White needle crystals of N-(N-butyryl- 

valyl)-aminoacetonitrile (m.p 172" 173°C 

J^,l a . IIizing from 30 °° eAanol. 
(k) White needle crystals of N-(N-isobutyryl- 

valyl)-ammoacetonitrile fm.p 192° 193°C' 

recrystallizing from ethanol. " 
50 CO White needle crystals of N T -(N-n-caproyl- 

valylj-aminoacetonirrile (m.p. 167° 168°0 

recrystallizing from ethanol. 
(m) White needle crystals of N^N-n-heptan- 
« oy'- v aIyI/-ami]roacetonitri!e (m.p. 167°— 168° 
35 C,., recrystallizing- from ethanol. 

(n) White plate crystals of N-(N-n-caprylyl- 

valyl-aminoacetonitrile (m.p. 148° 149°C) 

recrystallizing from water-ethanol. 
fo) White prism crystals of N-^-acetyl- 
ou Ieucyl)-aminoacetonitrile (m.p. 144°_145° 
C), recrystallizing from acetonitrile 
(p> White needle crystals of N-(N-propionyl- 

leucyl,-aminoacetonitrile (m.p. 127° 128°C1 

recrystallizing from water. 



enr^ - needle crysta!s of N"<N-isobutyryl- « 
Ieucyi;-aminoacetonitrile (m.p. 134°— 1350^ 
recrystallizing from water. C * 

(r) White needle crystals of N-fN-acercl R 
alanyl}-ami n oacetonitrile (m.p. 143°_U4°0 

(s, White plate crystals of N-(N-acetvl , 

~ L " "oy^ang from ethyl acetate, 
^t, White needle crystals of N-CN-acetvl - 
ammocaproyD-aminoacetonitrUe (m.p ufe 75 
recrystallizing from ethyl acetate T * 75 

(u) White needle crystals of N-(N-acetvl-S- 
aniinoca P royl)-aminoacetonitriIe <£p 88 °- 

i.v/ White leaflet crystals of N-(N-acetvl-a sn 
ammob U tyryl>aminoacetonitriIe (rnp 94C 80 

rw\ W^ CrySta, i 1 f ing fr0m ^acetate. 
Ov) White needle crystals of N-(N-acetyl- 
methio„ y l}-aminoacetonitri]e (m.p. 1<»°_ 

(x\ Wh,vf ryst . aIhzin S fr ° m isopropyl-akohol. 85 
tx^ White prism crystals of N-rM-acervl 
^P^yO-aminoacetonitrile (m ? } w^t 

tl\ Wh-f CrySra i I,zing from acetic a «d. 
(y) White ncedde crystals of K- "N'-acetvl 

as^rapnyl^-aminoacetonitrile (m. P : 195<I 90 

w^'v rCCtyS if U,Zlns frora water-ethanol. 
(z, White needle crystals of N-(N-i-valervl- 

f^te ,) ' ammoacetonitrile (an 101°- 

& ttc * s $M** fr°™ water, 
(a ; White needle crystals of N-(N-acetvI 95 
phenyJ f lanyl)-ammo a cetonitrile (m.p ' 

IW\ wlv eCrySta llZlng from wateMthanol 

> 7 hlte n 5 edle cr > rstals of N-(N-acetyl-0- 
fo^^^y^-^inoacetonitrile (m.p. 179°- 

)r'\ ^,v eCrySta , 1 , h2ing from wat «- 100 
(c> White needle crystals of N-(N-acetvl- 
phenyl-glyc y l)-aminoacetonitrile (m.p 1 9 |'_ 
/£\ Sl- 1 " 60 ? 5 ^ 11 ' 21 '^ from acetonitrile. 
-mL 1 6 .n 6286 - 1 CrystaJs of N-(N-acety[^- 
ammoya eryl)-aminoacetonitrile (m.p. 101°Q 105 
recrystallizing from ethyl acetate A 



WHAT WE CLAIM IS: — 
of the £2afSS a ^-oacetonitriles 

. . R ^X>;NH.R.CO.NH.CH..CN 110 
wherein HN R.CO is the basic "structure of 
amino-acids H.N.R.COOH, and R is a tub- 
stituted or unsubstituted hydrocarbon group, 

25 grou S ; raighC " branChed alkyl > ^ - n5 
a, 2 cl3i ^ A ^ 1 - a P 1 . ino - ac y 1 )- am inoacetonitriles 

"nl'.ninP 18 dC " V l d fr0 . m gI y cine > -alanine, 
^-alanine, a-ammobutyric acid, a-arnino-iso- 
bu.ync acid, valine, leucine, isoleucine, nor- 120 
leuune, methionine, lysine, tryptophane, 
itl^ T ^ amin °capoic acid, aspanic acid, 

tnSZ I " a ', ani . ne ' X ?J 0S ™' Phenyl-glycine or S- 
amino-valenc acid. 

o. 3 "i • ^ A ^'" a . min °- ac y 1 )-aniinoacetonitriles 125 
group R' contains from 1 .to 9 carbon atoms. 
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' 4. N - (Acyl - amino - acyl) - aininoacetoni- 
triles as oiaimed in claim 3, wherein the group 
R 1 is the methyl, e?thyi, propyl, i-propyl ? 
butyl, pentyl, hexyl or benzyl .group. 
5 5; N-(N-Acetyl-glycyl)-aminoacetonitrile. 

6. H-(N-Benzoyl-glycyl)-aniinoacetonitrile. 

7. N-(N-Acetyl-valyl)-ammoacetonitrile. 

8 . N*(N-B enzoyl-valyl)-aminoacetonitrile. 

9. N-(N-Benzoyl-leucyl)-aminoacetonitrile. 
10 10. N - (N - Benzoyl - a - alanyi) - amino - 

acetcnitrile. 

11. N - (N - Acetyl - a - alanayl) - amino - 
acetonitrile. 

12. N-(N-(N-Benzoyl -e- amino-caproyl) • 
15 glycyl)-aminoacetonitrile. 

13. N - (N - Propionyl - glycyl) - amino - 
acetonitrile. 

14. N - (N - n - Butyryl - glycyl) - ammo - 
acetonitrile. 

20 15. N - (N - n - Caproyl - glycyl) - amino - 
acetonitrile. 

16. N - (N - n - Heptanoyl - glycyl) - 
aminoacetonitrile. 

17. N - (N - n - Caprylyl - glycyl/ - 
25 aminoacetonitrile. 

18. N - (N - Acetyl - alanyl) - amino - 
acetonitrile. 

19. N - (N - Benzoyl - alanyl) - amino - 
acetonitrile. 

30 20. N - (N - iso - Butyryl - alanyl) - amino - 
acetonitrile. 

21. N - (N - Propionyl - valyl) - ammo - 
acetonitrile. 

22. N - (N - Butyryl - valyl) - amino - 
35 acetontrile. 

23. N - (N - iso - Buraryl - valyl) - ammo - 
acetonitrile. 

24. N - (N - n - Caproyl - valyl) - amino - 
acetonitrile. 

40 25. N - (N - n - Heptanoyl - valyl; - 
aminoacetonitrile. 

26. N - (N - n - Caprylyl - valyl) - ammo - 
acetonitrile, 

27. N - (N - Acetyl - leucyl) - ammo - 
45 acetonitrile. 

28. N - (N - Propionyl - leucyl) - amino - 

acetonitrile. 

29. N - (N - iso - Butyryl - leucyl> - 
aminoacetonitrile. 

50 30. N - (N - Acetyl - /? - alanyl) - amino - 
acetonitrile. . 

31. N -- (N - Acetyl - e - ammocaproyl; - 
aminoacetonitrile. . 

32. N - (N - Acetyl - a - ammocaproyl) - 
55 aminoacetonitrile. . 

•33. N - (N - Acetyl - S - ammocaproyl, - 
aminoacetonitrile. 

34. N - (N - Acetyl - a - aminobutyryl; - 
aminoacetonitrile. t 
60 35. N - (N - Acetyl - methionyl) - ammo - 
acetonitrile. 

36. N - (*N - Acetyl - trypftopiiyl) - amino - 
acetonitrile. 

37. N - (N - Acetyl - asparagmyl) - amino - 
65 acetonitrile. 



38. N - (N - iso - Valeryl - methionyl) - 
aminoacetonitrile. 

39. N - (N - Acetyl - phenylalanyl) - 
aminoacetonitrile. 

40. N - (N - Acetyl - O - acetyl - tyrosyl) - 70 
aminoacetonitrile. 

41. N - (N - Acetyl - phenyl - glycyl) - 
aminoacetonitrile. 

42. N - (N - Acetyl - 3 - aminovaleryl) - 
aminoacetonitrile. 75 

43. A method for preparing an N-(acyl- 
amino-acyl)-aminoacetonitrile as claimed in 
any of claims 1 to 42, comprising reacting an 
N-amino-acyl-aminoacetonitrile with an acyl- 
ating agent so as to form the corresponding 80 
IST-acyl-amino-derivative. 

44. A method as claimed in claim 43, where- 
in the acylating agent is an acid anhydride. 

45. A method as claimed in claim 44, 
wherein the reaction is effected in an aqueous 85 
medium. 

46. A method as claimed in claim 44 or 
claim 45 3 wherein the anhydride is acetic, 
propionic, butyric, or isobutyric anhydride. 

47. A method as claimed in claim 43, 90 
wherein the acylating agent is an acyl halide. 

48. A method as claimed in claim 47, 
wherein the halogen atom in the halide is 
chlorine or bromine. 

49. A method as claimed in claim 47 or 95 
claim 48, wherein there is an acid binding 
agent present in the reaction mixture. 

50. A method as claimed in claim 49, 
wherein the acid binding agent is sodium 
bicarbonate, sodium carbonate, potassium car- 100 
bonate, pyridine or triethylamine. 

51. A method as claimed in any of claims 
47 to 50, wherein the reaction is effected in 
an aqueous medium or in an organic solvent. 

52. A method as claimed in claim 51, 105 
wherein the solvent is benzene, pyridine, 
ether or alcohol. 

53. A method as claimed in any of claims 
47 to 52, wherein the reaction is^effected at 

a temperature between 0° and 25°C. ^ HO 

54. A method as claimed in any of claims 
47 to 53, wherein the halide is acetyl chloride, 
acetyl bromide, propionyl chloride, butyryl 
chloride or benzoyl chloride. 

55. A method as claimed in any of claims H3 
43 to 54, wherein the N-amino-acyi amino- 
acetonitrile starting material is in the form 

of its acetate. 

56. A method as claimed in any of claims 

43 to 55, wherein the N-amino-acyl-ammo 120 
acetonitrile starting material is prepared by 
a sequence of reactions comprising (i) react- 
ing aminoacetonitrile with a phthaloyl-amino- 
acid derivative so as to form N-phthaloyi- 
amino-acyl-aminoacetonitrile, (n) which is Uo 
then reacted with hydrazine or a derivative 
thereof so as to form the desired starting 
material. . 

57. A method as claimed in claim 5o, 
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wherein the phthaloyl-amino-acid derivative is 
a halide. 

58. A method as claimed in claim 56 or 
claim 57, wherein the hydrazine derivative is 

5 the hydrate. 

59. A method as claimed in any of claims 
43 to 58, substantially as herein described, 

60. A method for preparing an N-(acyi- 
amino-acyl^-aminoacetonitriie as claimed in 

10 any of claims 1 to 42, substantially as herein- 
before described, particularly with reference 
to any of the foregoing Examples. 

61. An N-(acyl-amino-acyl)-aminoacetoni- 
trile, whenever prepared by a process as 
claimed in any of claims 43 to 60. 

15 62. A pharmaceutical composition contain- 
ing an N-(acyl-amino-acyl)-ammoacetonitrile 
as claimed in any of claims 1 to 42 and 61 
and an acceptable pharmaceutical vehicle 
therefor. 

20 63. A pharmaceutical composition as 
claimed in claim 62, wherein the vehicle is 
the ingestible coherent solid excipient of a 



tablet, coated tablet, pill or sub-Hngual pill, 
the ingestible container of a capsule or cachet, 
the ingestible carrier of a powder, or the 25 
ingestible liquid medium of a syrup or elixir. 

64. A pharmaceutical composition as 
claimed in claim 62, wherein the vehicle is 
a sterile injectable liquid solution or suspen- 
sion medium. 30 

65. A pharmaceutical composition as 
claimed in claim 62, wherein the vehicle is 
a base material of low melting point capable 
of releasing the nitrile, which base material 
when appropriately shaped forms a sup- 35 
pository. 

66. A pharmaceutical composition as 
claimed in any of claims 62 to 65, substanti- 
ally as herein described. 
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